INTRODUCTION
TRAJECTORY tracks charged particles (protons, positive and negative pions, etc") in either the forward or reverse direction (Fig.1~ The particles can be started individually from a specified R, e, and q, and tracked forward to find the trajectory traced by a particle leaving a target, or can be run backward so that the beam line can be extended back into the cyclotron to find the required target location. The particles can, also, be started from a. rectangular array of R, q,{Pr) values at a fixed azimuth e so that a slit or aperture accep-", Work done under the auspices of the U. S. Atomic Energy Commission. 1 The program output is shown in Fig. 2 with the trajectory printed in polar and rectangular coordinates, and can be used for any cyclotron with cylindrical or rectangular ge0metry. It is possible to determine the target locations and meson wheel angle required for a given external beam line by properly choosing the starting location of particles to be tracked (Fig. 3) .
The orbit calculation can be stopped at any desired radius, azimuth, or value of trajectory length, so that the accuracy of the matrix can be checked by comparison with I.h 
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The int~gration is carried from the initial con- where <p is the angle between the particle direction and the tangent to the circle at the particle location, and M h (1, 1) 1, M h (1, 2) 0, M h (2, 1) 0, M h (2, 2) 1, for TRANSPORT (3. 7. 1. ) .
The TRANSPORT R(6, 6) 
The TRAJ matrix M( ) transforms a particle vector (x,e, y, <p, op/p) in the forward direction.
The reverse matrix, M , transforms a particle 
PARAMETER INPUT
The various paraITleters of the calculation are read by subroutine READIN. The parameters are coded by a floating-point number described below. Once a paraITleter ts changed, it so reITlains until changed again, except for the particle coordinates R, e, <p, or X, Y, <p. 1 . R. e. <p. E. DS. SMAX. SOUTo Particle input is in polar coordinates (R, e) , where R is in inches and e is in degrees. The outward angular direction <p in degrees (shown in Fig. 7 ) is the angle between the particle direction and the tangent to a circle at the particle location. E is the particle' energy in GeV, positive for a positive particle, negative for a negative particle.
DS is the orbit integration step size in inches, and is taken negative if the orbit is to be calculated backward. SMAX is the rnaxiITluITl trajectory length (inches) with the printout of the ion optic ITlatrix every SOUT (inches) The subroutines called by 4.3. and 4.4. data must be supplied by the user.
SELECT. VARIABLE.
The calculations can be interrupted by the use of this card to give the printout of the ion optic matrix at the specified value for either the particle radius. . 7.4 .""4
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